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Introduction

There is a growing body of epidemiological literature supporting the positive
relationship between a woman's endogenous lifetime hormone exposure and the risk of
breast cancer1-. Specifically, early menarche and late menopause are associated with
increased risk of breast cancer, and this risk is reduced by surgical oophorectomy in the
premenopause. Breast cancer adjuvant treatments often lead to premature menopause,
and this may be an important factor in the efficacy of these treatments in younger
women','. However, women who experience premature menopause are at increased risk
of earlier cardiovascular disease, as well as premature osteoporosis. There is uncertainty
about how all of these factors play out in breast cancer survivors who have experienced
premenopausal breast cancer, and may become prematurely menopausal as a result of
their treatment. Therefore, the primary focus of this cross-sectional study is to examine
gonadal function and reproductive health comprehensively in long-term survivors of
breast cancer.

Specific Aims

1. To recruit a sample of breast cancer survivors (BCS) who were 50 years or younger at
diagnosis, and were treated initially at the Jonsson Comprehensive Cancer Center at
UCLA between 1994 and 1997, to complement a prior study of similar women
treated between 1989 and 1994. (Phase One)

2. To recruit additional subjects with identical characteristics treated at Kaiser
Permanente West Los Angeles or Kaiser Permanente Sunset between 1989 and 1997.
(Phase One)

3. To survey these BCS to determine the effects of past treatment on menstrual history
patterns and fertility, as well as past and current menopausal symptoms, and current
health-related quality of life. (Phase One)

4. To measure current reproductive hormone status, cardiovascular lipid profiles, body
composition and bone mineral density (BMD) in these BCS to assess the late effects
of breast cancer treatment on risk factors for coronary artery disease and osteoporotic
fractures. (Phase Two)

5. To measure neurocognitive functioning in these BCS to examine whether a
relationship exists between various domains of cognitive functioning and type of
adjuvant therapy received. (Phase Three)

6. To measure longitudinal BMD in these BCS, 18 months after the initial BMD in
Phase Two, to examine if group differences exist among women who received
different types of adjuvant therapy. (Phase Four)
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Description of Phases 1, 2, 3, and 4

The study was conducted in four phases. In phase one, the UCLA Medical Center
Tumor Registry and the Kaiser Permanente Tumor Registry were used to identify a group
of breast cancer survivors who were 50 years or younger at the time of diagnosis and who
were disease free at the time of recruitment. Eligible breast cancer survivors (BCS) were
invited to participate in the study and were asked to complete a survey questionnaire that
reviewed their menstrual and reproductive history, medication history (including past and
current use of contraceptive and non-contraceptive hormones), pregnancy/fertility history,
past and current symptoms that may be menopause related, use of alternative therapies,
diet and physical activity levels, as well as standardized measures of health-related
quality of life. The survey also asked detailed information about each subject's cancer
treatment, including type and duration of chemotherapy and hormone therapy received.
In addition to analyzing the results from the survey, we examined the medical and
demographic characteristics of breast cancer survivors who participated in comparison
with those who refused.

In phase two of the research, all BCS who completed the phase one survey
questionnaire and who lived in California were invited to come to UCLA for an in-person
visit to complete physical and laboratory studies. These included blood work for
evaluation of cardiovascular lipids and gonadal hormones; measurement of blood
pressure, height, weight and waist/hip girth, and performance of a bone mineral density
test (BMD). The results of the questionnaire data and medical treatment details from
phase one, as well as current gonadal hormone levels, will be used to explore the
predictors of current health status/health-related quality of life, cardiovascular lipids, and
bone mineral density. The analyses planned will examine whether a relationship exists
between menstrual patterns after breast cancer and current health-related quality of life,
lipid profiles, bone mineral density or body composition. These data will be useful in the
management of women who are currently long-term survivors of breast cancer, and can
be used to provide supporting pilot data for the design of a prospective longitudinal study
examining the impact of breast cancer treatment on the long-term reproductive health of
premenopausal women with breast cancer. Some of these analyses are completed and
others are still ongoing.

Since our original study was designed, we added two additional components - a
study of neurocognitive functioning (phase three), and a longitudinal follow-up study of
bone density (phase four). In phase three of the research, women between 2 and 5 years
post-diagnosis who completed phases one and two and who met other eligibility criteria
were invited to come to UCLA for an in-person visit to complete a battery of
neurocognitive functioning tests. In addition to the neurocognitive tests, we collected
saliva samples for cortisol, performed a single blood draw for immune function studies,
as well as measured blood pressure and heart rate. We eventually discontinued collecting
saliva samples, because 1) a preliminary analysis of cortisol levels during and after
testing showed no stress effect, and 2) by eliminating saliva collection, we were able to
reduce the appointment time from four hours to 2.5 hours, thus reducing subject burden.
We also invited women with no history of breast cancer to participate as control subjects
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for this phase of the study. The main analysis examined whether there was a relationship
between cognitive functioning and type of adjuvant therapy received (chemotherapy
alone; both chemotherapy and tamoxifen; or no therapy). We also compared
neurocognitive functioning between breast cancer survivors and women with no history
of breast cancer. The blood measurement was for examination of immune functioning.

In phase four of the research, women who completed phase two were invited back
to receive a follow-up bone mineral density at 18 months after the initial bone density
study. We added this phase to examine whether observed differences from the cross-
sectional evaluation persisted over time. We plan to compare group data between the
initial and the follow-up BMDs.

Final Report for the Period October 1, 1998 through September 30, 2003

During the course of the five years covered by this final report, a wealth of
information was collected on the long-term breast cancer survivors recruited to participate
in the CAMS study. The extensive data has already resulted in multiple papers
(described within this report, and attached in the appendix), as well as the additional
papers that are in preparation.

Recruitment

DOD funding for the CAMS study was used to expand on prior data already
collected for a similar study that was initiated with NCI funding. For all analyses, we
combined the data from both the NCI and the DOD studies, therefore the recruitment
numbers presented below include participants recruited through both funding sources.

We began recruitment for the first phase of the study with a combined list of 1440
potential subjects from the cancer registries at UCLA and Kaiser Permanente (the West
LA and Sunset branches). Of the 1440 invitation letters sent, 411 (28.5%) were found to
be either deceased, non-English speakers or not contactable. Among the remaining 1029
potential subjects, 233 (23%) were not interested in participating. Among those
interested, 60 (8%) were found to be ineligible upon telephone screening. We then mailed
phase one questionnaires to the remaining 736 subjects and after accounting for
nonresponders and subsequent ineligibility, we ended up with a final sample of 577
completed questionnaires.

For phase two of the study, we approached women who completed a
questionnaire and who lived in California to come in for an in-person visit, which
included a blood draw to measure cholesterol and hormone levels, and a DEXA scan to
measure bone mineral density (BMD). Among the 526 women we contacted to
participate, 494 were both reachable and eligible. Among these eligible women, 148
(30%) were not interested. Of the remaining eligible and interested women, 343
successfully completed the appointment.
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Phase three, the neurocognitive study, included recruitment of both BCS and non-
BCS control subjects. We sent a total of 134 invitation letters to short-term BCS (2 to 5
years since diagnosis) to come to UCLA for a battery of neurocognitive tests. Of these
134, we were able to make subsequent contact with 123 (92%) women, 70 (57%) of
whom were interested in participating. Of the 70 interested women, 11 (16%) were found
ineligible during screening, 4 (6%) women did not schedule an appointment, and the
remaining 55 were eligible and successfully completed their appointments. A total of 21
control subjects also completed the study, however two of them were subsequently found
ineligible. Therefore, -our final sample for phase three of the study includes 55 breast
cancer survivors and 19 control subjects.

To recruit for phase four, we sent invitation letters to 251 women who were 18
months past their initial BMD to invite them to come in for a follow-up BMD. Among
the 222 (88%) women we were able to make subsequent contact with, 43 (19%) were not
interested in continuing their participation in the study. Fourteen (6%) women were not
eligible because they were not currently cancer free. All of the remaining 165 women
who were both eligible and interested completed their appointments.

Subject Characteristics

Demographic and treatment characteristics of the phase one sample by age group
are as follows:

8



DOD Final Report Fund # DAMD17-98-1-8180

Author: Patricia A. Ganz, M.D.

Demographic Characteristics of the Sample by Age Group at Diagnosis

25-34 yrs 35-39 yrs 40-44yrs 45-51 yrs Total
N=42 N=93 N=173 N=269 Sample

N=577

Current Age 37.9 (30-45) 43.8 (38-50) 48.8 (43.5-55.8) 53.8 (48.2-61.6) 49.5 (30-61.6)
Mean yrs (range)

Age at Diagnosis 31.5 (25.2- 37.7 (35-39.9) 42.9 (40-45) 47.9 (45-51) 43.6 (25.2-51)
Mean yrs (range) 34.9)

Years since Diagnosis 6.35 (2.0) 6.1 (2.5) 5.9 (2.3) 5.9 (2.3) 5.9 (1.5)
Mean yrs (STD)

Ethnicity
White 28(66.7%) 69(74.2%) 117 (67.6%) 191 (71.0%) 405 (70.2%)
Black 4(9.5%) 7(7.5%) 25(14.5%) 31(11.5%) 67(11.6%)
Hispanic 5 (11.9%) 10(10.8%) 11(6.3%) 16(6.0%) 42(7.3%)
Asian 3 (7.1%) 5 (5.4%) 17 (9.8%) 24 (8.9%) 49 (8.5%)
Other 2 (4.8%) 2 (2.2%) 3 (1.7%) 7 (2.6%) 14(2.4%)

Partner Status
Partnered 27 (64.3%) 69 (74.2%) 125 (72.3%) 184 (68.7%) 405 (70.3%)
Not Partnered 15 (35.7%) 24 (25.8%) 48 (27.7%) 84 (31.3%) 171 (29.7%)

Education
High school or less 2 (4.8%) 9 (9.7%) 9 (5.2%) 16 (6%) 36 (6.3%)
Vocational training 2 (4.8%) 3 (3.2%) 5 (2.9%) 17 (6.3%) 27 (4.7%)
Some college 13 (31%) 27 (29%) 42 (24.3%) 80 (29.9%) 162 (28.1%)
College graduate 12 (28.6%) 14 (15.1%) 38 (22.0%) 44 (16.4%) 108 (18.8%)
Postgraduate education 13 (31%) 40 (43%) 79 (45.7%) 111(41.3%) 243 (42.2%)

Income
<$15,000 0 2(2.2%) 3(1.8%) 5(1.9%) 10(1.8%)
15-30,000 4 (9.8%) 5 (5.4%) 9 (5.4%) 17 (6.4%) 35 (6.2%)
30,001-45,000 7(17.1%) 10(10.8%) 22(13.1%) 31(11.7%) 70(12.4%)
45,001-60,000 5 (12.2%) 13 (14%) 16 (9.5%) 28 (10.6%) 62 (10.9%)
60,001-100,000 14 (35%) 32 (34.4%) 55 (32.7%) 83 (31.3%) 184 (32.5%)
>100,000 11(26.8%) 31(37.9%) 63 (37.5%) 101 (38.1%) 206(36.3%)
Employment Status

Working full or part-time 33 (78.6%) 77 (82.8%) 137 (79.2%) 209 (77.7%) 456 (79%)
Not working 9(21.4%) 16 (17.2%) 36 (20.8%) 60 (22.3%) 121 (21%)
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Treatment Characteristics of the Sample by Age Group at Diagnosis

25-34 yrs 35-39 yrs 40-44yrs 45-51 yrs Total
N=42 N=93 N=173 N=269 Sample

N=577

Type of Surgery
Lumpectomy 22 53 (57.6%) 88 (50.9%) 158 (59.0%) 321 (55.8%)
Mastectomy (52.4%) 39(42.4%) 85(49.1%) 110(41.0%) 254(44.2%)

20
Reconstruction (47.6%)

Yes 27 (29.0%) 42 (24.4%) 54 (20.2%) 134 (23.3%)
No 66 (71.0%) 130 (75.6%) 214 (79.9%) 441 (76.7%)

11

(26.2%)
31
(73.8%)

Received adjuvant
Chemotherapy
Yes 36 (85.7%) 60 (64.5%) 106 (61.3%) 156 (58.0%) 358 (62.0%)
No 6 (14.3%) 33 (35.5%) 67 (38.7%) 113 (42.0%) 219 (38.0%)

Ever use Tamoxifen
Yes 5 (11.9%) 26(28%) 70(40.5%) 115 (42.8%) 216(37.4%)
No 37 (88.1%) 67 (72%) 103 (59.5%) 154 (57.2%) 361 (62.6%)

Current Tamoxifen
Yes 1(2.4%) 13 (14.8%) 34 (20.4%) 52 (20.0%) 100 (18.0%)
No 40 (97.6%) 75 (85.2%) 133 (79.6%) 208 (80.0%) 456 (82.0%)

Adjuvant Therapy
Group

None 6 (14.3%) 30 (32.3%) 51(29.5%) 72 (26.8%) 159 (27.5%)
Tam only 0 3 (3.2%) 16 (9.3%) 41(15.2%) 60 (10.4%)
Chemo only 31(73.8%) 37 (39.8%) 52 (30.1%) 82 (30.5%) 202 (35.0%)
Tam and Chemo 5 (11.9%) 23 (24.7%) 54 (31.2%) 74 (27.5%) 156 (27.0%)
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A more detailed description of this sample can be found in the paper entitled,
"Breast Cancer in Younger Women: Reproductive and Late Health Effects of
Treatment," which is attached as an appendix.

Key Research Accomplishments

"* Patricia Ganz, M.D., completed a paper entitled "Breast cancer in younger
women: Reproductive and late health effects of treatment," which was accepted
for publication in the Journal of Clinical Oncology6 . The paper provides an
overview of phase one and includes the results of the questionnaire analysis. A
copy of the paper is attached as an appendix. Briefly, the analysis describes the
cohort by age group. Dr. Ganz found that among these breast cancer survivors,
physical functioning was quite good, but that the youngest women experienced
poorer mental health and less energy. Predictors of better quality of life among
the sample included being African American, being married or partnered, and
having better emotional and physical functioning. Poorer health perceptions and
quality of life were associated with feeling more vulnerable after cancer, and
having experienced a menopausal transition as a by-product of therapy.

" Steven Castellon, Ph.D., analyzed the phase three data in his paper, "Cognitive
Effects of Adjuvant Therapy," which was recently accepted by the Journal of
Clinical and Experimental Psychology7. The primary aim of Dr. Castellon's
paper was to examine whether neurocognitive functioning among breast cancer
survivors (BCS) exposed to systemic adjuvant therapy (either chemotherapy alone
or chemotherapy and tamoxifen) differs from that seen among BCS who did not
receive adjuvant therapy, or from healthy controls. Dr. Castellon found that those
BCS who received adjuvant chemotherapy performed significantly worse in the
domains of verbal learning, visuospatial functioning and visual memory than BCS
not exposed to such therapy. Those BCS who underwent chemotherapy and also
used tamoxifen had poorer cognitive function than women without treatment.
Those BCS who received no adjuvant therapy appeared to perform as well, and in
some cases, better than demographically matched healthy controls. Additionally,
self-reported cognitive complaints were not related to objective performance on
neurocognitive tasks, although poor cognitive performance was significantly
correlated with self-reported mood disturbance (both depression and anxiety) as
well as self-reported fatigue.

" In mid-2002, Carolyn Crandall, M.D., applied for and received a New Investigator
award from the California Breast Cancer Research Program. This is a three-year
award which began on July 1, 2002, and which provides funding for Dr. Crandall
to develop her research skills through participating in analyses from this study.
Dr. Crandall is being mentored by Drs. Ganz and Greendale, and has already
written a paper entitled, "Association of Breast Cancer and its Therapy with
Menopause-Related Symptoms," which was recently submitted to the journal
Menopause8 . Briefly, the paper describes the prevalence often menopause-related
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symptoms and the association of these symptoms to current menopause status, as
well as to whether the menopause transition was influenced by adjuvant therapy
received during breast cancer treatment. In her analysis, Dr. Crandall found a
high incidence of hot flashes in all BCS, as well as more severe hot flashes,
vaginal dryness and pain with intercourse among post-menopausal women,
compared to others. She also found that having transitioned into menopause as a
result of breast cancer therapy was associated with worse hot flash severity,
independent of current menopause status. Dr. Crandall's subsequent analyses,
already underway, will involve data from phases two and four of the study and
will examine bone density and its relationship to current menopause status and
menopausal transition.

"Dena Herman, Ph.D., also joined our team as an NCI-funded post-doctoral fellow.
Dr. Herman has been working with Drs. Ganz and Greendale to examine physical
activity and changes in body composition (from DEXA scan data) related to
adjuvant therapy. She has completed her first analysis, entitled, "Physical
Activity and Weight Gain in Younger Breast Cancer Survivors: Association with
Reproductive Health and Quality of Life," which was recently submitted to the
journal Cancer Epidemiology, Biomarkers and Prevention9 . Briefly, the paper
investigates the predictors of physical activity at work, home and leisure, as well
as current weight and BMI (body mass index). Dr. Herman found no relationship
between current menopause status and the outcome variables; however she did
find that lack of leisure physical activity was associated with both higher weights
and BMIs. Dr. Herman is currently working on her next analysis, an investigation
of the relationship between physical activity, anthropometric measure,
cardiovascular lipids, and blood pressure.

" Amber Pakilit, B.A., took the lead in documenting the CAMS team's experience
with recruitment for phase one of this study'0 . She compared recruitment results
from a comprehensive cancer center (UCLA) and a community hospital (Kaiser)
and showed that breast cancer survivors recruited from the cancer center registry
were more likely than those from the community hospital registry to respond to
the invitation letter, and were also more likely to return a completed
questionnaire. She also found, however, that the community hospital provided
access to a more ethnically diverse sample of survivors.

" Suzy O'Donnell, Ph.D., an NCI-funded post-doctoral fellow, is currently working
on exploring predictors of complementary and alternative medicine use among the
sample.
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Reportable Outcomes

Manuscripts

" Pakilit, AT, Kahn, BA, Petersen, L, Abraham, LS, Greendale, GA, Ganz, PA.
Making effective use of tumor registries for cancer survivorship research. Cancer
2001; 92-5; 1305-1314.

" Ganz, PA, Greendale, GA, Petersen, L, Kahn, BA, Bower, JE. Breast cancer in
younger women: Reproductive and late health effects of treatment. Journal of
Clinical Oncology, in press, November 15, 2003.

" Castellon, SA, Ganz, PA, Bower, JE, Petersen, L, Abraham, L, Greendale, GA.
Neurocognitive performance in breast cancer survivors exposed to adjuvant
chemotherapy and tamoxifen. Journal of Clinical and Experimental Psychology,
in revision, October, 2003.

" Crandall, C, Petersen, L, Ganz, PA, Greendale, GA. Association of breast cancer
and its therapy with menopause-related symptoms. Submitted to Menopause.
October, 2003.

" Herman, DR, Ganz, PA, Petersen, L, Greendale, GA. Physical activity and
weight gain in younger breast cancer survivors: Association with reproductive
health and quality of life. Submitted to Cancer Epidemiology, Biomarkers and
Prevention. October, 2003.

Editorials

"* Ganz, P.A. and G.A. Greendale. Menopause and breast cancer: addressing the
secondary health effects of adjuvant chemotherapy. J Clin Oncol 19:3303-3305,
2001.

"* Ganz, PA, Castellon, SA and Silverman, D. (2002) Estrogen, tamoxifen, and the
brain. Journal of the National Cancer Institute, 94: 547-549.

Abstracts and Presentations

" G. Greendale, L. Petersen, P.A. Ganz. Bone density in breast cancer survivors.
Presented by Dr. Gail Greendale at the 4 th International Symposium on Women's
Health and Menopause, May 19-23, 2001, Washington, DC.

"* Castellon, SA, Ganz, PA, Abraham, L, Bower, JE, Pakilit, AT, Petersen, LP,
Greendale, GA. Neurocognitive performance in breast cancer following exposure
to adjuvant systemic therapy. Paper presented at the 21St annual meeting of the
National Academy of Neuropsychology, San Francisco, CA, November, 2001.
Abstract to appear in Archives of Clinical Neuropsychology.
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" Herman, DR, Ganz, PA, Petersen, L, Greendale, GA. Physical activity, body
mass index and their association with quality of life in younger breast cancer
survivors undergoing the menopause transition. Poster presented at the 14 th

annual meeting of the North American Menopause Society meeting, Miami
Beach, FL, September, 2003.

" Crandall, C, Petersen, L, Ganz, P, Greendale, G. Menopause-related symptoms in
breast cancer survivors. Poster presented at the 14 th annual meeting of the North
American Menopause Society meeting, Miami Beach, FL, September, 2003.

Other Funding

"* Funding received based on work supported by this award: Dr. Carolyn Crandall
received a New Investigator award from the California Breast Cancer Research
Program entitled, "Impact of Breast Cancer and its Therapy on Osteoporosis."
The award is for three years, starting July 1, 2002, and has allowed Dr. Crandall
to analyze data from this study, under the mentorship of Drs. Ganz and Greendale.

"* Funding received based on work supported by this award: Dr. Ganz was awarded
a grant from the Breast Cancer Research Foundation for "Neuroimaging
Correlates of Cognitive Dysfunction After Breast Cancer Treatment." This grant
was awarded October, 2001.

"* Funding received based on work supported by this award: Dr. Ganz and Dr.
Castellon were awarded a grant from the Breast Cancer Research Foundation for
"Development of a Computerized Tool to Assess Cognitive Functioning of Breast
Cancer Patients in the Clinic." This grant was awarded October, 2003.

Conclusion

The CAMS study began five years ago, with the main goal of recruiting breast
cancer survivors to complete a survey reviewing a wide range of issues pertinent to the
breast cancer experience and reproductive health. In addition to the survey, we also
planned to collect bone density and biologic data on a subset of the women. After the
cohort was assembled, additional research questions were explored that were relevant to
the sample, e.g. cognitive function. The study data also provided research and training
opportunities for several new investigators added to the research team.

Our initial report of the CAMS cohort (JCO in press November 2003) is a
description of one of the largest cohorts of younger women survivors with breast cancer
ever reported and provides important reference data for health care providers and patients.
The JCO has the largest circulation of any oncology journal and therefore we expect
widespread impact of these findings. We anticipate important further contributions from
the ongoing analyses of the biological data and bone density results. The additional data
on cognitive functioning has provided new insights into the late effects of breast cancer

14



DOD Final Report Fund # DAMDI 7-98-1-8180
Author: Patricia A. Ganz, M.D.

treatment. Most of our findings are re-assuring and can allow younger women with
breast cancer to understand whether or not there are any serious late effects from their
treatments. These issues become more critical as the size of breast cancers has become
smaller and the risks of therapy may outweigh the benefits. The information generated in
this study will help providers and patients make informed treatment decisions in the
future.
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AQ:A Breast Cancer in Younger Women: Reproductive and Late
Health Effects of Treatment

By Patricia A. Ganz, Gail A. Greendale, Laura Petersen, Barbara Kahn, and Julienne E. Bower

Purpose: In 1997, we initiated a cohort study to evaluate Across the cohort, physical functioning was quite good, but
quality of life (QOL) and reproductive health outcomes in the youngest women experienced poorer mental health
younger female breast cancer survivors. (P = .0002) and less vitality (energy; P = .03). Multiple

Materials and Methods: Using listings from two tumor regression analyses predicting QOL demonstrated better
registries, we recruited women with stage 0, I, or II breast outcomes in African-American women, married or part-
cancer who were 50 years or younger at diagnosis and nered women, and women with better emotional and phys-

AQ: B disease-free survivors for 2 to 10 years. A mailed survey ical functioning, whereas women who reported greater
questionnaire assessed medical and demographic factors, vulnerability had poorer QOL.
health-related QOL, mood, outlook on life, and reproductive Conclusion: Overall QOL in younger women who survive
health outcomes. breast cancer is good, but there is evidence of increased

Results: We recruited 577 women, who ranged in age emotional disruption, especially among the youngest
from 30 to 61.6 years (mean, 49.5 years) and were sur- women. Factors that may contribute to poorer health
veyed approximately 6 years after diagnosis. Almost three perceptions and QOL include experiencing a menopausal
fourths had received some form of adjuvant therapy. Am- transition as part of therapy, and feeling more vulnerable
enorrhea occurred frequently as a result of treatment in after cancer.
women P 40 years at diagnosis, and treatment-associated J Clin Oncol 2 1:e**-***. a 2003 by American
menopause was associated with poorer health perceptions. Society of Clinical Oncology.

B REAST CANCER is primarily a disease of older women; study cohort and presents the main findings from the survey
only approximately 25% of incident cases occur in women phase. Future reports will elaborate on other findings from the

younger than 50 years.1 However, the population bulge in this survey, such as the relationship between menopausal status and
age group has increased the absolute number of younger women symptoms, as well as the prevalence and predictors of fatigue
diagnosed with breast cancer in recent years. During the last and physical activity in this cohort.
decade the mortality rate from breast cancer has steadily de-
clined, with the greatest gains among younger women, largely
resulting from more widespread application of adjuvant thera- Study Design
py. 2 Thus, this expanding population of breast cancer survivors The National Cancer Institute Office of Cancer Survivorship provided
deserves our attention. initial funding for this study, and as a result, the initial goals of the study

The literature suggests that adaptation and quality of life were to examine the feasibility of recruiting long-term cancer survivors (5 to
(QOL) after breast cancer diagnosis is more difficult for younger 10 years after diagnosis) from the cancer center's tumor registry, and to
women.3 6 On standardized measures of depression and QOL,
younger women often show greater changes in mood and poorer
emotional functioning than older women,'9 and they appear to From the University of California Los Angeles (UCLA) Schools of
experience more difficulties and disruptions from the disease and Medicine and Public Health; Division of Cancer Prevention & Control
its treatments because of child rearing activities and employment Research, Jonsson Comprehensive Cancer Center at UCLA; Division of
outside the home.' 0 There are also important reproductive health Geriatrics, Departnent of Medicine, and Department of Psychiatry and
effects of adjuvant therapy that specifically affect younger Biobehavioral Medicine, David Geffen School of Medicine at UCLA,
women (eg, infertility and early menopause).' 1.12 Cousins Center for Psychoneurimmunology, UCLA Neuropsychiatric Insti-

tute, Los Angeles, CA.
In 1997, we initiated the Cancer and Menopause Study Submitted April 29, 2003; accepted August 25, 2003.

(CAMS) to evaluate the QOL and health outcomes of younger Supported by funding from the National Cancer Institute (P30 CA 16042),
female survivors of breast cancer, with a specific focus on the the Susan G. Komen Foundation, and the US Department of Defense (DAMD
reproductive and late health effects of treatment. The study was 17-98-1-1810). P.A.G. was also supported through an American CancerSociety Clinical Research Professorship.
conducted in two phases: first, a survey focused on QOL and Authors' disclosures of potential conflicts of interest are found at the end
health outcomes; second, an in-person visit evaluated biomedical of this article.
outcomes, including anthropometric measurements, blood pres- Address reprint requests to Patricia A. Ganz, MD, Division of Cancer
sure, cardiovascular lipids, reproductive hormones, and measure- Prevention and Control Research, UCLA Jonsson Comprehensive Cancer
rnent of bone mineral density and body composition. Additional Center, A2-125 CHS, Box 956900, Los Angeles, CA 90095-6900: e-mail:

pganz@ucla.edu.

substudies focused on cognitive functioning and longitudinal © 2003 by American Society of Clinical Oncology.
assessment of bone density. This report introduces the CAMS 0732-183X/03/2122-1/$20.00
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2 GANZ ET AL

describe the effects of breast cancer treatments on gonadal function in Reproductive history and menopausal status were assessed through a
younger women. Additional funding from the Department of Defense Breast series of questions adapted from the Study of Women Across the Nation.' 9

Cancer Research Program allowed expansion of the study to breast cancer These questions ascertained current, precancer, and immediate postcancer
survivors 2 to 5 years after diagnosis and inclusion of survivors from a menstrual histories, and whether menstrual periods stopped as a result of
community hospital. The overall goal of the study was to have a sufficiently cancer treatments. Premenopausal was defined as regular menstrual periods, AQ: E
large sample of younger breast cancer survivors with stage 0, 1, and II disease perimenopausal was defined as irregular periods or periods that stopped for
to examine the relationship between specific treatments and reproductive 3 months or more and then resumed, and postmenopausal was defined as
health outcomes. complete cessation of menstrual periods at least 6 months for current status

and : 12 months for status before cancer. Women with a bilateral
Recruitment Procedures oophorectomy were also classified as postmenopausal. Menopause status

could not be classified in women taking exogenous hormones or after simpleRecruitment for CAMS from the two hospital tumor registries was hysterectomy. A treatment-related menopause transition was considered

described in detail by Pakilit et al."3 Briefly, after obtaining institutional present when menstrual status changed from one category before diagnosis

review board approval for this research at both hospitals, we obtained listings to a different category after breast cancer treatments. Gynecologic surgical

of women diagnosed with breast cancer between 1987 and 1993 for the 5- to history, including hysterectomy and unilateral and bilateral oophorec-

10-year sample and between 1994 and 1997 for the 2- to 5-year sample.

Patients were eligible for enrollment onto this study if they had a diagnosis reay, was ascertained for the time before and after the cancer diagnosis.

with first invasive or noninvasive breast cancer (ductal carcinoma-in-situ) at
50 years of age or younger; were alive and disease-free; had no cancer before miscarriages, stillbirths, ectopic pregnancies, and abortions), as well as

the breast cancer diagnosis; and had stage 0, 1, or R disease according to the whether ihe pregnancies occurred before, after, or both before and after

AQ: C tumor registry records. The tumor registries provided information about the breast cancer diagnosis.

diagnosis date, date of birth, race or ethnicity, vital status, address, and phone The RAND SF-36 (also known as the MOS-SF-36) 20'2 1 and the Ladder of AQ: F

number for each potentially eligible woman. Life Scale 22 were used to assess health-related QOL. The MOS- SF-36 AQ: G
Study invitation letters, written on the letterhead of a physician from the contains eight individual scales: physical functioning; role function, physi-

respective institutions, were mailed to all potentially eligible women along cal; bodily pain; social functioning; emotional well-being; role function,
with a postage-paid response form to indicate interest in participating in the emotional; vitality (energy and fatigue); and general health perceptions 20'2'

survey study. We excluded women who did not reside in the United States. Each scale is scored from 0 to 100, with 100 being the most favorable score.
For returned letters, attempts were made to update addresses through the General population norms are available for the SF-36 23 The SF-36 can also
hospital databases, and repeat mailings were performed. A second be scored as two summary scales: a Physical Component Summary Scale and
mailing was done at 2 weeks if there was no response; however, the a Mental Component Summary Scale (MCS).24 These scales are scored in
research protocol was subsequently modified to allow a phone call to all reference to a normal population whose mean score is set at 50, with a score
nonrespondents. If the woman could not be reached after multiple of 60 or 40 representing I standard deviation (SD) above or below the mean,
attempts, she was classified as unreachable, respectively. 24 The Ladder of Life scale22'23 has been widely used in

Interested women were screened by telephone to confirm study eligibility epidemiologic and population studies and provides a global single-item QOL
(ability to read and understand English, being disease-free without a score. Ratings are made on a 10-point scale ranging from worst possible life
recurrence) and to describe the research in more detail. If eligible and to best possible life.
interested in participation, the woman was mailed the study survey with a Depressive symptoms and affect were measured with two instruments.
postage-paid return envelope, along with an informed consent form for The Center for Epidemiologic Studies-Depression Scale (CES-D) is a
signature. Systematic reminders (mail and phone) were used to ensure return reliable and valid 20-item self-report scale developed for the general
of the surveys (details are provided in Pakilit et alI3). population to measure depressive symptoms over the last week.26 Normative

data are available for healthy women.' 6,2 ' 29 Higher scores indicate greater
Instruments risk of depression, with scores m 16 indicating an increased risk of clinical

depression. 26 We also used the Positive and Negative Affect ScheduleThe 45-page survey included demographic information; past health and (PANAS), 30 a 20-item adjective checklist that has excellent reliability and
medical history; current symptoms; current and past medications; alternative validity,30 and uses a 5-point Likert-type scale for rating 20 mood states in
health practices; tobacco and alcohol use; weight and weight changes; height; the last 4 weeks. The instrument yields both positive affect and negative

AQ: D breast cancer treatments; menstrual and menopause history; pregnancy or affect subscale scores.
infertility and contraceptives; bladder problems; osteoporosis or fracture The Sexual Activity Questionnaire' is a reliable and valid scale that
history; physical activity; sexual activity; depressive symptoms, mood,fatgue an QL; ulnrabliy; nd eanngreltedto hecancer experi- was developed for the British tamoxifen prevention trial for use with
fatigue, and QOL; vulnerability; and meaning related to the chealthy women at risk for breast cancer32 and also has been used withence. We describe below the specific instruments included in this report. breast cancer survivors.'o The Sexual Activity Questionnaire has three

Demographic and breast cancer treatment information (type of surgery, scales: pleasure, discomfort, and habit (frequency of activities). Higher
chemotherapy, radiation therapy, and tamoxifen) were obtained using ques- scale pleasure, discomfort, and
tions from a series of prior studies.7'9"'0 Only surgical treatment information scores on each scale indicate greater pleasure, more discomfort, and
was reliably available from the tumor registry databases.14,"5 Nineteen greater frequency of activities.
comorbid conditions were queried with the following response choices: "no, In an earlier study of breast cancer survivors, we developed a 12-item
never," "yes, in past (> 1 year ago)," and "yes, now (during the past year)." scale to measure perceptions of life after cancer, on the basis of a review of
If the response was "yes," respondents indicated whether medication was the literature, focus groups with cancer survivors, and clinical experience.9

currently being taken for the condition. Conditions ranged from serious Example items include "Surviving breast cancer has changed my outlook on
events such as stroke and heart attack, to thyroid conditions, diabetes, high life," "I get less worried about trivial things," and "I feel more vulnerable
blood pressure, depression, and osteoarthritis. The Breast Cancer Prevention now, as if the world is a more dangerous place." Respondents indicate the
Trial Symptom Checklist, ...'. a list of 42 everyday problems (such as hot extent to which they believe their outlook has changed on a 5-point scale,
flashes, headaches, vaginal dryness, breast tenderness) was used to describe ranging from 0 (not at all) to 4 (very much). Factor analysis in the original
current symptoms. Respondents rated how much they were bothered by each sample9 yielded two factors. The first factor includes six items assessing
symptom during the last 4 weeks on a 5-point Likert-type severity scale from changes in perspectives and priorities and was used as a measure of positive
0 (not at all) to 4 (extremely). This scale also has been used with breast meaning. The second factor includes six items assessing fears about
cancer survivors to evaluate menopausal symptoms.9 ,S recurrence and about one's body, and was used as a measure of vulnerability.
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Letters of InvitationN=1440

Unable to contact, deceased, or ineligi Respondents
N=411 N=1029

(28.5%) I F(72.5%/)

Not Interested S c iInterested Fig c. Results of recruitment of pS-
N=233ic N=796 tients invited to complete survey from
(23%) (77%) two tumor registries.

Ineligibleng frg Mailed Questionnaire r m w ea nr L gl

complete ordineligble Completeo
N= 159 N=577
( r b s r .b (78%)

Statistical Considerations Description of the Study Cohort

Statistical analyses were done using Statistical Analysis Software version Demographic characteristics by age at diagnosis are shown in
AQ: H 6.04 (SAS/STAT User's Guide, Version 6, SAS Institute, Cary, NC, 1990)t Table 1. Women ranged in age from 25 to 51 years at diagnosis, AQ: K

Stests were used to compare the distribution of medical and demographic with a current age range of 30 to 61.6 years. The survey was
categoric variables across age groups. One-way analysis of variance was
used to compare medical and quality-of-life continuous variables across age completed at an average of about 6 years after breast cancer

groups. Analysis of fovariance was used to create and compare least-squares diagnosis. The cohort was ethnically diverse, reflecting the
means of QOL variables by adjuvant therapy group, adjusting for age, time population ha aohistr ofwith breast cancer in Los Angeles.
since diagnosis, race, current tamoxifen use, and current menopausal status 1 The majority were in a partnered relationship, working full or
Linear regression was used to model general health perceptions and the part time, with high levels of education and income. Mostladder of life.

received breast conserving surgery (55.8%) and about three

RESULTS fourths received some form of adjuvant therapy (Table 2). r s
Chemotherapy was used significantly more often in the youngest

Recruitment Results women (86%; P = .007), and there was a significant positive

F Rcnitacte b eiulthe ar e t howne or mai, re 7% w riefound towe relationship betweasttoent n use and older age (P = .0003).

received data for 1,454 potentially eligible women from the two W 7 ruto id arthritis 3%).

tumor registries. Fourteen were excluded (incorrect histology or chemotherapy and tamoxifen adjuvant therapy, with 18% cur-

duplicate listings), for an initial mailing to 1,440 women. Mailed rently taking tamoxifen.

AQ: I responses from 72.5% (N = 1,029) were received; 77% of these Table 3 sow m at u s by age group atndiagnsi

women expressed interest in participating in the study. Of these, F w01). and s cmlton. at diagoss t a tyof en i

8% were ineligible, leading to a survey mailing to 736 women. a%; myocardial infarction, < t %); however, 15% had a history

saompl ofis 577ailude d 415 women recuruied fre qsthcancer sof current or past hypertension, and 3.5% reported a history of
current or past diabetes. More commonly reported conditions

and they com prise the study cohort for this report (final response, we e m g a n h ad c s (3 % , n mi ( 1 ), ep sio
56%; 577 of 1,029 potentially eligible respondents).,(34%),migraine fibrodahs (27 %), hyotyoiimia (316%), depressio

We made multiple attempts to contact the nonrespondents (4) trn iris(7) yohriim(6) yety

(Pakilit et al.13). Of the 411 nonrespondents, 84% could not be roidism (5%), and asthma (10%). A small number of women

contacted by either telephone or mail, 7% were found to be reported a past or present diagnosis of arthritis (osteoarthlitis,

AQ: J deceased, and 9% were ineligible because of language. We 7%; rheumatoid arthritis, 3%).

observed a significantly higher response rate to our invitation M e o a s ,R p du tv , nd F ri ty i d ng

letter for women recruited from the cancer center registry (75.4% pMenopausa, atsr vey These Findings
v 65.4%; P < .0001), as well as a higher response rate from Table 3 shows menopausal status by age group at diagnosis T3
white (P = .003) and more recently diagnosed women (P = .01). and survey completion. At diagnosis, the majority of women in

These same demographic characteristics were significantly re- all age groups were menstruating (pre- or perimenopausal). An

lated to agreement to be mailed the study survey. The final average of 6 years later, there were substantial shifts in menstrual

sample of 577 included 415 women recruited from the cancer status; the majority who were ;>- 40 years old at diagnosis were

center from 873 invitations mailed, and 162 from the community postmenopausal at survey. These findings are consistent with the
hospital from 567 invitations mailed. predictive model developed by Goodwin et al." At survey, 14%
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Table 1. Demographic Characteristics of the Sample by Age Group at Diagnosis

Age at Diagnosis (years)

25-34 35-39 40-44 45-51 Total Sample
(n - 42) (n - 93) (n = 173) (n - 269) (N = 577)

Demographic Characteristic No. % No. % No. % No. % No. P

Current age, years < .0001
Mean 37.9 43.8 48.8 53.8 49.5
Range 30-45 38-50 43.5-55.8 48.2-61.6 30-61.6

Age at diagnosis, years < .0001

Mean 31.5 37.7 42.9 47.9 43.6
Range 25.2-34.9 35-39.9 40-45 45-51 25.2-51

Years since diagnosis .52

Mean 6.35 6.1 5.9 5.9 5.9
Standard deviation 2.0 2.5 2.3 2.3 1.5

Ethnicity
White 28 66.7 69 74.2 117 67.6 191 71.0 405 70.2 .66°
African-American 4 9.5 7 7.5 25 14.5 31 11.5 67 11.6
Hispanic 5 11.9 10 10.8 11 6.3 16 6.0 42 7.3
Asian 3 7.1 5 5.4 17 9.8 24 8.9 49 8.5
Other 2 4.8 2 2.2 3 1.7 7 2.6 14 2.4

Partner status
Partnered 27 64.3 69 74.2 125 72.3 184 68.7 405 70.3 .56
Not partnered 15 35.7 24 25.8 48 27.7 84 31.3 171 29.7

Education
High school or less 2 4.8 9 9.7 9 5.2 16 6 36 6.3 .36
Vocational training 2 4.8 3 3.2 5 2.9 17 6.3 27 4.7
Some college 13 31 27 29 42 24.3 80 29.9 162 28.1
College graduate 12 28.6 14 15.1 38 22.0 44 16.4 108 18.8
Postgraduate education 13 31 40 43 79 45.7 111 41.3 243 42.2

Income, $
< 15,000 0 2 2.2 3 1.8 5 1.9 10 1.8 .65t
15-30,000 4 9.8 5 5.4 9 5.4 17 6.4 35 6.2
30,001-45,000 7 17.1 10 10.8 22 13.1 31 11.7 70 12.4
45,001-60,000 5 12.2 13 14 16 9.5 28 10.6 62 10.9
60,001-100,000 14 35 32 34.4 55 32.7 83 31.3 184 32.5
> 100,000 11 26.8 31 37.9 63 37.5 101 38.1 206 36.3

Employment status
Working full or part time 33 78.6 77 82.8 137 79.2 209 77.7 456 79 .78
Not working 9 21.4 16 17.2 36 20.8 60 22.3 121 21

*P value for ethnicity compares white with nonwhite.
"tP value for income compares < $45,000 v $45,000 v $45,000-$75,000 v > $75,000.

of the cohort reported having had a hysterectomy, which was they did become pregnant, and 12% indicated that they had
most prevalent in the two oldest age groups (data not shown). specific plans or fertility treatments underway (categories were
Only 7% of women in the sample had received a bilateral not mutually exclusive). Fifteen percent indicated that they were
oophorectomy (n = 40), and in half of this group it was still considering a pregnancy and that they were undecided.
performed after the diagnosis of breast cancer.

Pregnancy with at least one live birth was reported in 373 Current Symptoms

(65%) of the survey respondents (Table 3). Only 5% of women These survivors reported a wide range of everyday symptoms.
reported a pregnancy and live birth after the breast cancer Figures 2 to 4 show the prevalence (any rating of bother, F4

diagnosis. Twenty percent reported that before breast cancer they compared with none) of various symptoms by age group at

were planning or hoping to have children, and 11% (n = 61) diagnosis. Hot flashes and night sweats occurred less often in the
reported that they had considered getting pregnant since the youngest women, and increased with age (Fig 2). As in our
breast cancer diagnosis. For these 61 survivors, 19% reported previous studies using this symptom checklist, 9`6 complaints of
that they were not planning a pregnancy as a result of physician weight gain and being unhappy with body appearance were
recommendation, 17% said they were not planning a pregnancy exceedingly common and were not specific for age group. Breast
because they were worried about the risks, and 29% said they sensitivity was most frequently reported in the youngest women.
were not planning a pregnancy for other reasons that were Genitourinary symptoms are shown in Figure 3. An age rela-
primarily related to age or their personal relationship situation tionship was most notable for vaginal dryness and dyspareunia,

(categories were not mutually exclusive). However, 7% reported likely paralleling changes in menopausal status. These findings
that they had been trying to become pregnant, 17% reported that are consistent with earlier reports.9'16 Urine loss with sneezing or
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Table 2. Medical Characteristics of the Sample by Age Group at Diagnosis

Age at Diognosis (years)

25-34 35-39 40-44 45-51 Total Sample
(n - 4

2) (n = 93) (n 173) (n - 269) (n 577)

Medical Characteristic No. % No. % No. % No. % No. % P

Type of surgery
Lumpectomy 22 52.4 53 57.6 88 50.9 158 59.0 321 55.8 .38
Mastectomy 20 47.6 39 42.4 85 49.1 110 41.0 254 44.2

Reconstruction
Yes 11 26.25 27 29.0 42 24.4 54 20.2 134 23.3 .32
No 31 73.8 66 71.0 130 75.6 214 79.9 441 76.7

Received adjuvant
chemotherapy
Yes 36 85.7 60 64.5 106 61.3 156 58.0 358 62.0 .007
No 6 14.3 33 35.5 67 38.7 113 42.0 219 38.0

Ever use tamoxifen
Yes 5 11.9 26 28 70 40.5 115 42.8 216 37.4 .0003
No 37 88.1 67 72 103 59.5 154 57.2 361 62.6

Current tamoxiFen*
Yes 1 2.4 13 14.8 34 20.4 52 20.0 100 18.0 .03
No 40 97.6 75 85.2 133 79.6 208 80.0 456 82.0

Adjuvant therapy/group
None 6 14.3 30 32.3 51 29.5 72 26.8 159 27.5 < .0001
Tamoxifen only 0 3 3.2 16 9.3 41 15.2 60 10.4
Chemotherapy only 31 73.8 37 39.8 52 30.1 82 30.5 202 35.0
Tamoxilen and chemotherapy 5 11.9 23 24.7 54 31.2 74 27.5 156 27.0

*Information on current tomoxifen missing for 21 women.

coughing also increased in frequency with age. Despite the low sensitivity, 43.5% with general aches and pains, 34.6% with
rate of arthritis as a comorbid condition in this sample, many muscle stiffness, and 26% with hot flashes.' 6

women complained of general aches and pains, joint pains, and
AQ: L muscle stiffness (Fig 4), which seems to be age related, as QOL Outcomes

described in earlier studies. 9"16 Complaints of forgetfulness and Table 4 presents QOL outcomes by age at diagnosis. Overall, AQ: M
difficulty concentrating were reported in 35% to 65% of the these women reported high levels of physical functioning on the
women in the sample, unrelated to age. For comparison, data individual subscales of the SF-36 and the Physical Component
from healthy women age 35 to 49 entering the Breast Cancer Summary Scale. However, there were substantial decrements in
Prevention Trial, using the same symptom checklist, showed the vitality (energy) scale score, with the lowest scores in the
59.8% who were unhappy with appearance, 58.3% with breast youngest age group (P = .03). For these women, the vitality

Table 3. Menstrual and Reproductive History by Age Group at Diagnosis

Age at Diagnosis (years)

25-34 35-39 40-44 45.51 Total sample
(n 42) In 93) (n =173) (n =269) (n =577)

Menstrual and Reproductive History No. % No. % No. % No. % No. %

Menstrual status before diagnosis
Premenopausal 39 93 80 86 136 79 137 51 392 68
Perimenopausal 3 7 9 10 17 10 58 22 87 15
Postmenopausal 0 0 11 6 39 15 50 9
Unclassifiable 0 4 4 9 5 35 13 48 8

Menstrual status at time of survey
Premenopausal 25 60 36 39 23 13 7 3 91 16
Perimenopausal 10 24 16 17 33 19 17 6 76 13
Postmenopausal 4 10 34 37 101 58 207 77 346 60
Unclassifiable 3 7 7 8 16 9 38 14 64 I1

History of live births"
All before cancer 11 58 45 85 111 99 189 100 356 95
All after cancer 1 5 2 4 0 0 3 1
Before and after cancer 7 37 6 11 1 1 0 14 4

"25-34 years In = 19), 35-39 years (n = 53), 40-44 years In = 112), 45-51 In = 269), total sample In = 577).
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fig 2, Prevalence (reported in percentage) of vasomotor symptoms, weight General Joint Pains Muscle Forgetful Concentration Naps

gain, body image, and breast sensitivity by age at breast cancer diagnosis. Aches Stiffness

Fig 4. Prevalence (reported in percentage) of musculaskelefal complaints,
cognitive complaints, and naps by age at breast cancer diagnosis. Gen, general;
Stiff, stiffness.

scale score is approximately 0.5 SD below normal for that age

group. 20 Social and emotional functioning scores were lowest in
the youngest women (P = .007 for social; P = .009 for go through menopause (mean, 48.1; SD, 9.1), although this
emotional), with an age-related gradient in these scales. Simir- difference did not reach statistical significance (P = .10). In
larly, on the MCS, the youngest women were more than 0.5 SD contrast, MCS scores in the older age categories of this cohort
below the population norm for that measure (P = .0002). Scores were not related to the development of menopause.
on the CES-D and the PANAS are consistent with the SF-36 We next examined the QOL outcomes according to the type of
emotional functioning scale, with more depressive symptomatol- adjuvant therapy that had been received. Because treatments
ogy, lower positive affect, and more negative affect in the were significantly different across the age groups (Table 2), age
youngest women. Ladder of Life scores did not differ by age, nor was controlled for in the analysis, along with years since
were there age-related differences in sexual functioning or diagnosis, ethnicity, current tamoxifen use, and current meno-
outlook on life. pausal status, all of which were significantly different in univar-

Additional analyses were conducted to explore the age differ- iate comparisons. We found no significant differences by treat-
ences in mental health. We hypothesized that younger women ment group, with the exception of the positive affect scale of the
would be more adversely affected by cancer-related changes that PANAS (P = .02), with patients receiving no treatment having
were age-inappropriate, specifically going through menopause. the lowest scores on this scale. A similar but nonsignificant
We evaluated the association between the menopausal transition pattern was seen for the CES-D (P = .08) and the Ladder of Life
and the MCS scores in each age group. Results showed that (P = .08). Importantly, there were no significant differences
among women aged 24 to 34 years at diagnosis, those who went associated with treatment for physical or emotional well-being,
through menopause after cancer treatment reported significantly or sexual functioning (data not shown).
lower MCS scores (mean, 41.9; SD, 14.5) than those who did not

Predictors of QOL

As in our previous work with long-term survivors of breast

cancer,' 0 we examined the SF-36 general health perceptions
25-~4 yrs iscale and the Ladder of Life scale in multivariate models. Three

0- 25-34 y groupings of predictors were used in our models: demographic
70 [ 83 r

measures (age, ethnicity, education, income, employment status,
60 - 40-44 yrs and partnership status), treatment (time since diagnosis, type of

45-51 yrs surgery, chemotherapy, tamoxifen, and chemotherapy with ta-
5, " moxifen), particular aspects of QOL and health status (number of

40- .health conditions, emotional well-being, physical functioning,

30- -and vulnerability), and reproductive health factors (current
menopausal status and treatment-related menopausal transition).

20- We hypothesized that cancer treatment-related variables would
not be strongly associated with the dependent variables, but
needed to be controlled for, whereas self-rated dimensions of

0 Vaginai Genhtat Vaginal well-being (physical, emotional, and vulnerability) would con-
Discharge Irritation Dryness Dyspareunla Urine Loss tribute significantly to subjective assessments of QOL.

Fig 3. Prevalence (reported in percentage) of genitourinary symptoms by age Table 5 shows the results of the multivariate regression Ts
at breast cancer diagnosis. Vag, vaginal, models. For the general health perceptions scale model, better
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Table 4. Quality of Life Assessments by Age Group at Diagnosis

Age at Diagnosis (years)

25-34 35-39 40-44 45-51 Total Sample
(n = 42) (n 93) (n =1 7 3) (n =269) (n =577)

Quality of Life Assessment Mean SD Mean SD Mean SD Mean SD Mean SO P

MOS-SF-36
Physical 88.2 17.9 86.1 17.9 85.2 19.9 82.5 20.3 84.3 19.7 .16

Role physical 83.3 33 78.5 34.9 80.8 34.2 77.7 35.7 79.2 34.9 .69

Role emotional 73.8 38.6 74.6 36.2 77.9 36.1 82.2 31.5 79.1 34.3 .17

Vitality 49.8 23.0 55.8 22.5 58.8 20.6 59.7 21.9 58.1 21.8 .03

Emotional 69.3 19.5 72.3 18.6 74.0 17.4 77.3 17.4 74.9 17.9 .009

Social 75.3 25 80.4 23.4 84.2 21.8 86.2 20.2 83.9 21.8 .007

Pain 77.7 24.6 76.2 23.6 80.7 20.9 77.7 21.5 78.4 21.9 .39

General health 70.8 24 69.8 20.7 72.9 21.3 72.6 20.2 72.1 20.9 .64

PCS 52.0 11 50.5 9.1 51.1 9.4 49.2 9.4 50.2 9.5 .10

MCS 44.7 12.6 47.4 11.7 48.9 10.4 51.2 9.6 49.4 10.6 .0002

CES-D
Mean 13.4 11.8 12.9 10.6 11.2 9.7 10.2 9.9 11.2 10.1 .06

Percentage of patients scoring a 16 28.6 31.2 24.4 24.2 25.7 .55

PANAS
Positive offect 31.8 7.9 34.1 8 34.8 8.0 35.4 8.0 34.8 8.0 .04
Negative affect 19.6 8.1 18.8 7.6 17.6 6.5 16.9 6.5 17.6 6.9 .03

Sexual activity questionnaire*
Pleasure 14.2 4.2 13.0 4.4 12.8 4.4 12.6 4.5 12.9 4.5 .33

Discomfort 1.6 1.7 2.4 2.2 2.6 2.3 2.7 2.1 2.5 2.2 .08

Habit 1.9 0.7 2.0 0.6 1.9 0.7 2.0 0.5 1.9 0.6 .86
Ladder of Life Score 7.0 2.1 7.2 1.8 7.5 1.9 7.6 1.8 7.4 1.9 .10
Outlook on life

Meaning 13.8 6.1 13.9 5.4 14.8 5.7 13.4 5.7 13.9 5.7 .11
Vulnerability 6.6 4.2 6.5 4.5 7.0 4.5 6.2 4.8 6.5 4.6 .41

Abbreviations: SD, standard deviation; MOS-F, ???; PCS, Physical Component Summary Scale; MCS, Mental Component Summary Scale; CES-D, Center For Epidemiologic
Studies-Depression Scale; PANAS, Positive and Negative Affect Schedule.

*The items in this questionnaire were answered only by women who were currently sexually active, n = 358.

physical and emotional functioning and higher education (-> for sexual dysfunction, especially in association with treatment-

high school) were significantly associated with better health related changes in menstrual status.9'35 These earlier studies

perceptions. However, feeling more vulnerable, having more included women whose average age at diagnosis was about 55

comorbid conditions, and having gone through menopause after years. Our findings related to psychologic distress and younger

breast cancer treatment were significantly associated with poorer age have been replicated by others. 3 "
36 "37

health perceptions. This model was robust, with an adjusted R2  Some of these issues were recognized, and a decade ago the

= 0.45. When the Ladder of Life was used as the dependent National Institutes of Health sponsored a special conference on

variable in the model, better QOL was significantly associated Breast Cancer in Younger Women, the proceedings of which

with being African-American (compared with being white), were published in 1994.31 In addition to reviewing the epidemi-

being married or in a partnered relationship, and having better ology, risk factors, and predictors of outcome in younger

physical and emotional functioning. Education demonstrated a women, the conference reviewed the late effects of adjuvant

U-shaped relationship to QOL, with women having vocational or therapy in younger women,39 a range of reproductive health

partial college education showing poorer scores than women issues,40 42 and psychosocial issues and survival.4"43 45 As a

with a high school education or less and women with a college result of that conference, considerable interest and funding

education or higher. In this model as well, feeling more vulner- opportunities were generated related to examination of the

able after cancer was significantly associated with a poorer special concerns of younger women with breast cancer. The

evaluation of QOL. This model also was robust, with an adjusted CAMS research program introduced in this article is a direct

R2 = 0.46. result of those efforts.
To date, there are few published studies focusing specifically

DISCUSSION on younger women with breast cancer.5, 46"47 Both Bloom et a]'

In a series of research studies with breast cancer patients and and Allen et a147 recruited cohorts of newly diagnosed younger

survivors during the last 15 years, we have consistently observed women with breast cancer as part of intervention studies de-

that younger women with breast cancer were at greater risk for signed to address specific psychosocial needs and concerns of

psychologic distress than older women, and were at an younger women. An additional study describes an inception

increased risk for fatigue. 34 They also seem to be at greater risk cohort of 183 premenopausal breast cancer patients who were
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Table 5. Predictors of Two Linear Regression Models for Quality of Life: General Health Perceptions and Ladder of Life

Dependent Variable
General Health Perceptions Ladder of LiFe

Model-adjusted value R2  0.45 0.46
P* < .0001 < .0001

Parameter estimates Coelficient (P1) SE Pt Coefficient 10) SE Pt

Intercept 12.91 9.38 .17 1.74 0.85 .04
Age at survey, years 0.28 0.17 .10 0.02 0.02 .25
Ethnicity, African-American -0.28 2.36 .91 .53 .21 .01
Ethnicity, Hispanic -3.14 2.89 .28 0.31 0.26 .23
Ethnicity, Asian -2.34 2.6 .37 -0.07 0.23 .77
Ethnicity, other 4.38 4.57 .34 0.56 0.41 .17
Vocation or some college 6.56 3.31 .05 -0.65 .30 .03
College graduate 7.93 3.40 .02 -0.53 0.30 .08
Income < $45,000 -0.09 2.21 .97 -0.02 0.20 .94
Income > $75,000 -1.67 1.78 .35 0.22 0.16 .17
Employed -0.67 1.78 .71 -0.01 0.16 .95
Married or partnered -0.59 1.72 .73 0.33 0.15 .03
Time since diagnosis, years -0.35 0.34 .30 0.002 0.03 .93
Mastectomy with reconstruction 0.07 1.78 .97 -0.19 0.16 .23
Mastectomy without reconstruction 1.38 1.78 .44 -0.01 0.16 .94
Chemotherapy ever -1.22 2.09 .56 0.08 0.19 .65
Ever took tamoxifen -2.52 2.79 .37 0.15 0.25 .54
Chemotherapy-tamoxifen interaction 4.27 3.28 .20 0.25 0.29 .39
Perimenopausal -0.09 2.61 .97 -0.14 0.23 .55
Postmenopausal -1.87 2.61 .46 -0.32 0.23 .16
Menopause transition -3.33 1.72 .05 -0.02 0.16 .92
Number of medical conditions -2.93 0.76 .0001 -0.11 0.07 .12
Emotional well-being 0.18 0.05 .0001 0.06 0.0004 < .0001
Physical functioning 0A9 0.04 < .0001 0.01 0.003 .001
Outlook: vulnerability -0.98 0.17 < .0001 -0.03 0.02 .03

NOTE. The following parameters were measured: dependent variables, age, education indicators (comparison group: high school education or less), income indicators
(comparison group: income $45,000 to $75,000), employment indicator (comparison group: not employed full or part time), ethnicity indicator (comparison group: white),
married or partnered indicator (comparison group: unpartnered), time since diagnosis, mastectomy indicators (comparison group: lumpectomy), chemotherapy indicator
(comparison group: did not receive chemotherapy), ever took tamoxifen indicator (comparison group: never took tamoxifen), tomoxifen or chemotherapy interaction indicator
(comparison group: did not have both tamoxifen and chemotherapy), menopausal indicators (comparison group: premenopausal), menopause transition indicator
(comparison group: did not change menopause status after treatment), number of medical conditions, emotional well-being as measured by the SF-36, physical functioning
as measured by the SF-36, and vulnerability measured by the Outlook on Life scale. Figures in bold indicate statistically significant parameters in each model.

Abbreviation: SF, ???.
"P value from F test for significant overall regression.
tP value From t tests of individual parameter estimates.

observed prospectively for 1 year to determine the rate of meaning and vulnerability assessments. Better general health
amenorrhea in relationship to primary treatment.t 2 We believe perceptions were positively associated with more than a high
that the CAMS study sample described here is the first school education, better emotional and physical functioning,
examination of a cohort of younger, long-term breast cancer fewer comorbid conditions, and not having gone through the
survivors (mean of 6 years after diagnosis). In addition, the menopause transition as a result of therapy. Better ratings of
focus on the interface of reproductive health outcomes and QOL were significantly and positively associated with being
QOL in the CAMS sample responds to a unique set of issues African-American, being in a partnered relationship, and having
in this survivor population. better emotional and physical functioning. Perceptions of greater

In this report, we have confirmed a substantial degree of vulnerability were negatively associated with both outcomes,
psychologic distress in younger women after breast cancer that supporting the potent impact of vulnerability and fear of recur-
persists many years after the diagnosis. This is especially evident rence on health outcomes in breast cancer survivors.48

in the youngest women who were between 25 and 34 years of The findings from these models are also consistent with our

age at diagnosis, who reported significantly poorer emotional prior research in a broader age range of breast cancer survivors,to

and social function and lower levels of energy than population in which the number of comorbid conditions and emotional and
norms from women without a breast cancer history. Although physical functioning predicted health perceptions, and being
there is a gradient of emotional dysfunction from the youngest to African-American and having better emotional functioning pre-
the oldest women in this cohort (Table 4), there were no dicted better QOL. On the basis of other research, it is not
age-related differences in assessment of global QOL, or the surprising that the predictors in these two models are somewhat
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different, given that other studies have shown that the general There are several important limitations of this study. First,
health perceptions scale more often is predicted by physical although we attempted to recruit as representative a sample as
factors (eg, comorbid conditions or decreased physical abili- possible of younger breast cancer survivors, many women were
ties), 49 and that single-item QOL scales draw on both physical not accessible or declined to participate in the study. This was
and emotional predictors (eg, emotional functioning and social especially true among some ethnic minority women and women
support).50 For this sample of younger women with breast cancer, it from the community hospital. 13 It is challenging to identify
appears that specific treatments for breast cancer have had little cancer survivors who might participate in research studies, yet
direct influence on subsequent QOL, with the exception of the cancer registries provide us with one of the best sources.t 3 It is
menopause transition, which is a result of adjuvant treatment, possible that the women who responded to the study invitation

The confirmation of these predictive models in this second were more resilient and higher functioning, and therefore, we
independent sample of breast cancer survivors provides addi- may be underestimating the impact of breast cancer in younger
tional support for these observations. Emerging from this report, women. In addition, as with any survey study, there may be
as well as in other research from our group,5' is some evidence inaccuracies in self-report of information on health history,
that African-American women may fare better after breast reproductive health, emotional concerns, or other topics that we
cancer than other ethnic groups. In our other research, we have queried. Finally, these younger breast cancer survivors were
found that African-American women report finding more mean- recruited from one large urban area, and their experiences may
ing in life after breast cancer,s5 and this provides support for a not represent those of all younger women with breast cancer.
possible mechanism by which these ethnic differences occur. Despite these limitations, we believe that this report describes

How do we reconcile the differences and similarities in QOL one of the largest and most diverse cohorts of younger breast
outcomes across diverse studies and age groups of breast cancer cancer survivors in the literature to date. Our findings provide
survivors? Consistent with the broader literature on QOL out- important insights into the late effects of this disease in younger
comes in younger women with breast cancer, the emotional women. Despite its known effect on reproductive health, sys-
impact of the disease is substantial, and most evident in the temic adjuvant therapy did not appear to have negatively
youngest women. Younger women are at a time in life when a influenced either physical or emotional functioning in these
serious disease like cancer is not anticipated and is disruptive. In younger women, and instead, women who either did not choose
addition, the impact of treatment on reproductive health may or were not advised to have adjuvant therapy fared somewhat
contribute to changes in emotional well-being. Indeed, our worse emotionally. However, it is clear that loss of reproductive
results suggest that treatment-related menopause was particu- function (early menopause), the ability to have children, and AQ: N
larly problematic for the youngest women and was associated many specific symptoms are associated with breast cancer
with poorer emotional functioning. Women who are older at treatments. The descriptive findings in this report may be useful
diagnosis (eg, the oldest women in this cohort) may have greater to clinicians and patients, and it is important for us to acknowl-
emotional resiliency from prior life experiences that are brought edge that many symptoms and problems persist long beyond the
to bear when facing a cancer diagnosis. However, older women acute phase of breast cancer treatment.
may have less physical resiliency in the face of breast cancer ACKNOWLEDGMENT
treatments because of underlying comorbid conditions or
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